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(57) Abstract: An expandable drill bit (10) comprises a body (14) for mounting on a support string and two roller cutters (12, 13) 
mounted on the body (14). The cutters (12, 13) are movable between a smaller diameter first configuration and a larger diameter 
second configuration. In one embodiment the bit (10) is adapted to drill with the cutters (12, 13) in both the first and second config- 
urations. 
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DRILL BITS 

This invention relates to drill bits. Aspects of the 
invention relate to both fixed and expandable drill bits. 

Deep bores, for example, as utilised to access 
subsurface hydrocarbon-bearing formations, are 
conventionally drilled using drill bits mounted on the end 
of a string of drill pipe, the drill pipe being rotated 
from surface. It is also known to drill bores using drill 
bits driven by downhole motors, and to mount drill bits on 
relatively flexible coil tubing. There are currently two 
main drill bit forms in common usage, that is roller cone 
bits and fixed cutter bits, the former cutting primarily by 
a crushing action and the latter relying primarily upon a 
shearing action. 

In drilling deep bores., it is common to drill a 
section of bore and then line or case the bore before 
drilling further. Using a conventional fixed diameter bit, 
any subsequent drilling produces a relatively small 
diameter bore; the drill bit must be able to pass down 
through the cased section of bore, and must therefore be of 
smaller diameter than the casing. Such a loss of diameter 
may be minimised by, for example, using a bi-centre bit, or 
by providing an expandable bit. However, use of a bi- 
centre bit generally must be preceded by drilling a short 
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pilot hole which must then be under reamed to acconmnodate 
the bit. Also, although numerous expandable bits have been 
proposed, these are of complex construction and the 
applicant is unaware of any such bit in current commercial 
5 usage. 

It is among the objectives of embodiments of the 
present invention to obviate or mitigate such 
disadvantages, and one aspect of the invention relates to 
an improved expandable drill bit arrangement. 
10 According to a first aspect of the present invention, 

there is provided an expandable drill bit comprising: 

a body for mounting on a support string; and 

at least two roller cutters mounted on the body, the 
cutters being movable between a smaller diameter first 
15 configuration and a larger diameter second configuration.' 

Thus, the bit may be run into a cased bore, and 
through bore restrictions, while in the first 
configuration, and then extended to the second 
configuration to cut a bore of greater diameter than the 
20 casing or bore restrictions. In certain embodiments the 

drill bit may also be utilised for back-reaming, that is 
pulling the bit back through a bore and enlarging the bore 
diameter. 

Other aspects of the invention relate to methods of 
25 drilling a bore of greater diameter than a bore restriction 

above the drilling location utilising an expandable roller 



wo 02/01037 PCT/GBOl/02858 

3 

cutter drill bit. 

Preferably, two cutters are provided. Most 
preferably^ inner ends of the cutters overlap^ such that 
the cutting area swept by the cutters is, in at least some 
5 configurations, a complete circle. In other embodiments/ 

three or more cutters may be provided - 

Preferably, the bit is adapted to. drill with the 
cutters in both the first and second • configurations . In 
one embodiment, this permits the bit to be utilised to 
10 drill a smaller diameter pilot hole with the cutters in the 

first configuration and then to extend the pilot hole to a 
larger diameter with the cutters in the second 
configuration. The bit may also be adapted to drill with 
the cutters in intermediate configurations, between the 
15 first and second configurations, to drill bores of 

intermediate diameters. For such embodiments, it is 
preferred that the faces of the cutters for contact with 
the rock always describe a complete swept circle as the bit 
is rotated; otherwise, in some configurations the cutters 
20 will, for example, describe an annular area leaving a 
central area of uncut rock. Alternatively, the bit may be 
adapted to drill only with the cutters in the second 
configuration, or only in extended configurations. As, 
with these latter embodiments, there is no requirement for 
25 the cutters to operate in the first configuration, the 

cutter configuration may be optimised for drilling 
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relatively large diameter bores. 

Preferably, the cutters are in the form of cones. The 
cones may be tapered, barrelled, or define some other 
profile. Most preferably, the cones each define a shoulder 
5 and a maximum diameter portion intermediate the cone ends: 

In preferred embodiments, the cones are arranged such that 
the cone maximum diameter portion cuts the diameter of the 
bore . 

Each cutter may be rotatable about its main axis, or 
10 may be rotatable about an offset axis to provide for 

eccentric cutter motion and a "hammer" cutting effect. 

Preferably, the cutter length is at least 50% of the 
body diameter, and the cutter length may be equal to or 
greater than the body diameter. 
15 The cutters may be provided with any appropriate 

cutting structures, inserts or facings, including tungsten 
carbide buttons or blocks, poly crystalline diamond 
compacts or natural diamond, secured or fixed to the 
cutters by any appropriate method. The cutting structures 
20 may be arranged in parallel rows or indeed any appropriate 
pattern or random placement. 

Preferably, the cutters are arranged to allow 
intermeshing of the cutting structures on each cone. 

Preferably, the cutters are rotatable around a non- 
25 radial axis. The cutters thus provide a shearing ' or 
scooping action as the bit is rotated. The cutter axes are 
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preferably parallel, but may be convergent or divergent. 
Preferably, the each cutter axis lies in a plane which is 
non-perpendicular to the body axis, although the cutter 
axes may be perpendicular to the body axis to provide a 
5 less aggressive cutting action. 

Preferably, the cutters are mounted on arms pivotally 
mounted to the body. The cutter axes may lie in a plane 
which is non-parallel to the bit body lateral axis which is 
perpendicular to the pivot axis or axes. This facilitates 

10 provision of a circular swept cutting area, and the 

avoidance of an uncut area as the cutters are extended. In 
other embodiments, particularly when the bit is capable of 
drilling in both first and second configurations, the 
cutter axes may lie in a plane which is parallel to the bit 

15 body axis; any area left unswept with the cutters in the 

second configuration will have already been removed by the 
drilling of a pilot hole with the cutters in the first 
configuration. The arms may be mounted on a common pivot 
axis . 

20 Preferably, the cutters- are supported at both ends, 

and most preferably provided with bearings and seals at 
both ends, and are thus likely to be more robust than a 
conventional roller cone bit, in which the cutters are 
supported at only one end. 

25 Preferably, the bit includes means for actuating the 

cutters between the first and second configurations. The 
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means may be actuated by any appropriate method/ including 
mechanical actuation, but is preferably fluid pressure 
actuated, and may include a drilling fluid actuated piston 
arrangement, or some other arrangement such as a bore 
5 restriction or a profile adapted to catch a ball or other 

restriction. Where a piston arrangement is utilised, two 
or more "intensif ier" pistons may be provided, to increase 
the available applied forces. Most preferably, the means 
may be selectively operated, for example by use of a cam 

10 track and follower arrangement, and may be selectively 

locked or held in one or both configurations. Most 
preferably, the means is adapted to selectively positively 
retract the cutters from the second configuration. The 
actuating means may include a spring or other arrangement 

15 such that the means is biassed to urge the cutters to 

assume the first configuration. 

The body or other components, for example, cone 
shafts, may define a lubricant reservoir for supplying 
lubricant to bearings and other moving parts provided in 

20 the bit, and the reservoir may include a drilling fluid 

actuated piston or other mechanism which serves to pump 
lubricant to the required locations. 

The body may define jetting nozzles, which nozzles may 
be selectively opened or closed depending on the 

25 configuration of the cutters, thus altering the back 

pressure produced by the bit, and providing an indication 
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at surface of the cutter configuration. The nozzles may 
direct fluid onto the cone surfaces, and towards the bottom 
or sides of the bore. 

The bit may define cutting faces in addition to those 
5 provided by the cutters, for example the body or cutter 

.'supporting arms may define a cutting faces. 

Many of these various preferred features of the first 
aspect of the invention may also be utilised to advantage 
in a fixed diameter drill bit or in bits not in accordance 
10 with the various aspects of the invention set out above, 

and bits including selected ortes of these features, and the 
features of the dependent claims set out below, provide . 
further aspects of the present invention. 

These and other aspects of the present invention will • 
15 now be described, by way of example, with reference to the 

accompanying drawings, in which: 

Figure 1 is a part-sectional view of a drill bit in 
accordance with an embodiment of the present invention, 
shown in a first configuration; 
20 Figure 2 is a view from below of the drill bit of 

Figure 1; 

Figure 3 is a part-sectional view of the drill bit of 
Figure 1 in a second configuration; 

Figure 4 is a view from below of the drill bit of 
25 Figure 3; 

Figure 5 is a part-sectional view of a drill bit in 
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accordance with another embodiment of the present 
invention, shown in a first configuration; 

Figure 6 is a view from below of the drill bit of 
Figure 5; 

5 Figure 7 is a part-sectional view of the drill bit of 

Figure 5 in a second configuration; and 

Figure 8 is a view from below of the drill bit of 
Figure 7 . 

The reference is first made to Figure 1 of the 

10 drawings, which illustrates a drill bit 10 in accordance 

with a preferred embodiment of the present invention. As 
will be described, the bit -10 comprises conical roller 
cutters 12, 13 which are movable between a smaller diameter 
first configuration, as shown in Figures 1 and 2, and a 

1.5 larger diameter second configuration, as shown in Figures 

3 and 4. This allows the bit 10 to pass through bore 
restrictions and then be extended to cut larger diameter 
bores, as will be described. 

The bit 10 comprises a generally cylindrical body 14 

20 adapted for mounting on the end of a drill string. As 

illustrated, the body 14 is provided with a box-type 
connector 16 for engaging a pin-type connector on the end 
of a drill string. The cutters 12 are mounted on the lower 
end of the body 14 by respective pivoting arms 18, 19, The 

25 lower end of the body 14 is in the form of an extension 2 0 

which provides mounting for a pivot pin 22 on which the 
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arms 18, 19 are mounted, the arms each featuring a clevis- 
like arrangement such that the arms each engage the pin at 
two spaced locations on opposite sides of the extension 20. 
The pivot pin 22 is arranged such that the pivot axis 24 of 
5 the arms 18, 19 intersects and lies at right angles to the 

body axis 26. 

The cutters 12, 13 each define a maximum diameter 
portion 2 8 intermediate the cutter ends, and define a 
shoulder 30 between the portion 28 and the cutter outer 

10 end. The cutters 12, 13 are mounted on shafts (not shown) 
extending along the respective cutter axes 32, 33, the 
shafts being supported at both ends by fingers 34, 35 
extending from the ends of the arms 18, 19. It will be 
noted from Figure 1 that the cutter axes 32 lie in a plane 

15 which is at an acute angle A to the body axis 26, and from 

Figure 2 that the cutter axes 32, 33 lie in mutually 
parallel vertical planes. 

The bit 10 is adapted to be capable of cutting in the 
first configuration, and the swept area of the cutters 12, 

20 13 is illustrated by chain dotted line B in Figure 2. it 

will be evident that the diameter of the swept circle is 
defined by the cutter maximum diameter portions 28, which 
will cut a bore of greater diameter than the bit body 14. 
The cutters 12, 13 are moved between the first 

25 configuration, as illustrated in Figures 1 and 2, and the 
second configuration, as illustrated in Figures 3 and 4, by 
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application of drilling fluid pressure, as will now be 
described. ' The body is partially hollow and defines an 
axial generally cylindrical chamber 36 which accommodates 
an annular piston 38 mounted around a central locating 
sleeve 40, the lower end of the sleeve being fixed to the 
body 14. The portion of the chamber 36 below the piston 38 
accommodates a spring 42, for urging the piston 28 to an 
upper position, and this portion of the chamber is also in 
communication with the body exterior, via vent port 44. 
The piston 28 is movable in response to fluid pressure 
within the body 14, however the axial movement of the 
piston 38 is governed by a cam profile 42 formed in the 
outer surface of the piston and which co-operates with a 
cam pin 4 8 mounted in the body wall. Thus, as the fluid 
pressure within the body is cycled, the piston 38 will move 
axially and rotationally as permitted by the inter- 
engagement of the cam profile 46 and the pin 48, the 
accompanying rotation of the piston 38 being facilitated by 
the provision of a bearing 50 between the lower end of the 
piston 38 and the spring 42. 

The cam profile 4 6 is arranged such that the piston 38 
will only advance to extend the cutters 12, 13 at selected 
points in a" pressure cycle. On other occasions the cam 
profile 4 6 is arranged to limit the forward axial movement 
(to location C) to prevent extension of the cutters, thus 
allowing circulation of drilling fluid, and drilling, while 
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the cutters 12, 13 remain in the first configuration. 
However, when the cam profile 46 is in a selected 
orientation, the piston 38 may advance to the position as 
illustrated in Figure 3, to fully extend the cutters 12, 
5 13. In other embodiments of the invention the cam profile 

may be selected to allow the cutters 12, 13 to extend in 
incremental steps, that is the cutters 12, 13 may be 
positively located in intermediate positions, between the 
first and second configurations . 

10 In its advanced position, the lower end of the piston 

38 engages the head of rod 52 which extends into the body 
chamber 36, like the piston 38 the rod 52 being biassed by 
a spring 54 .towards a cutter retracted configuration. The 
rod 52 extends through the body 14 to engage a skirt 56 

15 jnounted around the body extension 20. The skirt 56 

features two axially extending lugs 58 (only one shown) on 
either side of the body extension, each lug 58 carrying a 
cam pin 60 located in a cam slot 62 in the upper end of a 
respective cutter mounting arm 18, 19. 

20 Thus, when permitted by the cam profile 4 6, 

advancement of the piston 38 produces corresponding 
movement of the rod 52 and the skirt 56. As the sleeve cam 
pins 60 are offset from the pivot axis 24, axial movement 
of the pins 60 causes the arms 18, 19 to pivot outwardly to 

25 move the cutters 12, 13 towards the larger diameter second 
configuration as illustrated in Figures 3 and 4. However, 
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to minimise unnecessary stresses of the pins 60, ' the pins 
60 do not travel to the ends of the slots 62. Th6 
provision of cam slots 62 in the arms 18, 19 also provides 
the advantage that the arms will be positively retracted, 
in response to the action of the spring 54, when the fluid 
pressure drops to allow the rod 52 to retract into the body 
14. 

It will also be noted that the blind end of the slots 
62 includes a short extension 63 lying perpendicular to the 
remainder of the slot, and which extension 63 lies 
longitudinally of the bit 10 when the cutters 12, 13 are 
fully extended. Thus, the movement of the skirt 56 
corresponding to the end of the stroke of the piston 38 
does not induce any corresponding rotation of the arms 18, 
19, rather this movement brings the skirt 56 into 
engagement with an opposing face 66 defined by the arms 18, 
19. These faces 66 act as stops and serve to transfer 
forces to the skirt 56 from the arms 18, 19, and reduce the 
load transferred to the pivot pin 22 (Figure 3 shows the 
face 66 and the end of the skirt spaced apart) . 
Furthermore, the faces serve to lock the cutters 12, 13 in 
the extended configuration, which is especially useful if 
the bit is configured to allow back reaming. 

As the skirt 56 is pushed downwardly, drilling fluid 
ports 64 are opened, allowing fluid to flow from the body. 
This results in a drop in the fluid pressure within the 
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body, which pressure drop is detectable at surface, 
providing an indication that the cutters 12, 13 have been 
moved to the second configuration. If desired, a number of 
outlet ports may be provided behind the skirt 56, which 
ports are opened in sequence as the skirt 56 advances as 
the cutters 12, 13 are moved between the first and second 
positions. Thus, the resulting pressure drops may be 
utilised as an indicator of the degree of extension of the 
cutters 12,13. Further, the flow of fluid from the ports 
64 also tends to flush cutting from behind the skirt 56, 
preventing jamming of the skirt 56 when the cutters are 
retracted. In addition, prior to the skirt 56 moving 
downwardly, fluid pressure acts on the skirt via the ports 
64, the skirt 56 acting as a piston and facilitating 
initial extension of the cutters 12, 13. 

The arms 18, 19 define faces 66 adapted to engage the 
body extension 20 when the arms 18, 19 are in the fully 
extended position. The engagement between the faces 66 and 
the body extension 20 limits the travel of the arms 18, 19, 
and also serves to relieve some of the stress applied to 
the pivot pin 22 and the arm actuating arrangement when 
weight is applied to the bit 10 during drilling. 

In use, the bit 10 may be used, for example, to drill 
a section of bore below a previously cased bore section. 
In this event, the bit 10 is selected to be of smaller 
diameter than the casing internal diameter, to allow the 
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bit 10 to be run into the bore. On reaching the lower end 
of the cased bore section, drilling fluid is pumped through 
the supporting string into the bit 10, where it exits the 
bit through various jetting nozzles (not shown), and the 
5 string and bit 10 are rotated from surface. The cutters 

12, 13 rotate around the end face of the b9re, crushing the 
rock on the face, which is then removed by the drilling 
fluid. In this manner, the bit 10 may be utilised to drill 
a pilot bore- The bit 10 may then be pulled back to just 

10 below the end of the cased bore section, and the drilling 
fluid pressure cycled such that the piston 28 is rotated to 
a position where the cam profile 4 6 permits the piston 38 
to fully extend. The drilling fluid pressure is increased 
such that the piston 38 is moved downwardly against the 

15 action of the springs 42, 54, and the cutters 12, 13 are 

urged towards the extended second configuration. The 
cutters 12, 13 may be unable to be fully extended 
immediately, however if the bit 10 is rotated the cutters 
12, 13 may cut radially outwardly, until the cutters 12, 13 

20 achieve their maximum extension. The bit 10 may then be 

advanced axially, and in this configuration the cutters 12, 
13 will cut an annular area D, to extend the diameter of 
the existing pilot hole. 

It will be apparent to those of skill in the art that 

25 the arm and cutter configuration may be varied to provide 
different cutting configurations. However, where it is 
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desired to support the cutters at both ends, care is 
necessary to ensure that the fingers 34, 35 do not foul the 
bore wall, and lie within the swept area of the cutters 12, 
13. 

5 Reference is now made to Figures 5, 6, 7 and 8 of the 

drawings, which illustrate a drill bit 110 in accordance 
with another embodiment of the present invention. The bit 
110 shares many features with the bit 10 described above. 
Accordingly, in the interests of brevity, features of 

10 structure and operation common to both bits 10, 110 will 

not be described again in great detail, and corresponding 
features of the bit 110 will be identified with the same 
reference numerals, prefixed by a "1". 

The bit 110 is intended primarily to be used for 

15 drilling with the cutters 112, 113 in the second 

configuration (as shown in Figures 7 and 8). Thus, the 
cutters 112, 113 may have a longer profile, and the cones 
axes 132, 133 are located in planes which are non-~parallel 
to the bit body lateral axis which is perpendicular to the 

20 arm pivot axis. However, the cutter inside edges lie on 

this bit body lateral axis, and move along this axis as the 
cutters 112, 113 are extended- This ensures that the swept 
area of the cutters 112, 113 is a complete circle, and 
there is no area left uncut between the cutters 112, 113. 

25 The bit 110 also features a simplified piston 

arrangement, in that there is no cam arrangement for 



wo 02/01037 PCT/GBOl/02858 

16 

controlling movement of the piston 128: the piston 128 
simply moves axially in response to changes in drilling 
fluid pressure. 

It will be apparent to those of skill in the art that 
the above-described embodiments are merely exemplary of the 
present invention^ and that various modifications and 
improvements may be made thereto^ without departing from 
the scope of the present invention. In particular, many 
features of the expandable bits as described above may also 
be utilised in a fixed diameter bit. Also, bits made in 
accordance with the various aspects of the present 
invention may be configured to permit the bits to be used 
for back reaming. For such bits, it is desirable that the 
cutters may be positively retained in the second 
configuration, as is that case in the first described 
embodiment of Figures 1 to 4 . In addition or as 
alternative to providing the arms with a locking face 66 to 
engage the skirt 56, the skirt and arms may feature 
cooperating profiles, such as castellations or lugs. 
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CLAIMS 

1. An expandable drill bit comprising: 

a body for mounting on a support string; and 
at least two roller cutters mounted on the body, the 
5 cutters being movable between a smaller diameter first 

configuration and a larger diameter second configuration 
and the bit being adapted to drill with the cutters in both 
the first and second configurations. 

2. The drill bit of claim 1, wherein two roller cutters 
10 are provided. 

3. The drill bit of claim 1 or 2, wherein inner ends of 
the cutters overlap. 

4. The drill bit of claim 1, 2 or 3, wherein the bit is 
adapted to drill with the cutters in intermediate 

15 configurations, between the first and second 

configurations . 



5. The drill bit of any of the preceding claims, wherein 
faces of the cutters for contact with the rock during 
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drilling always describe a complete swept circle as the bit 
is rotated. 

6. The drill bit of any of the preceding claims, wherein 
the cutters are in the form of cones. 



5 7. The drill bit of claim 6, wherein the cones each 

define a shoulder and a maximum diameter portion 
intermediate the cone ends. 

8. The drill bit of claim 1, wherein the cones are 
arranged such that the cone maximum diameter portion cuts 

10 the diameter of the bore. 

9. The drill bit of any of the preceding claims^ wherein 
each cutter is rotatable about its main axis. 

10. The drill bit of any of claims 1 to 8, wherein each 
cutter is rotatable about an offset axis to provide for 

15 eccentric cutter motion and a hammer cutting effect - 

11. The drill bit of any of the preceding claims, wherein 
the cutter length is at least 50% of the body diameter. 

12. The drill bit of claim 11, wherein the cutter length 
is equal to or greater than the body diameter. 



ft 
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13. The drill bit of any of the preceding claims, wherein 
the cutters are arranged to allow intermeshing of cutting 
structures on each cutter. 

14. The drill bit of any of the preceding claims, wherein 
5 the cutters are rotatable about respective non-radial axes. 

15. The drill bit of claim 14, wherein the cutter axes are 
parallel. 

16. The drill bit of claim 14, wherein the cutter axes are 
non-parallel. 

10 17. The drill bit of any of the preceding claims, wherein 

each cutter axis lies in a plane which is non-perpendicular 
to the main body axis. 

18. The drill bit of any of claims 1 to 16, wherein the 
cutter axes are perpendicular to the body axis. 

15 19. The drill bit of any of the preceding claims, wherein 

the cutters are mounted on arms pivotally mounted to the 
body. 



20. The drill bit of claim 19, wherein the cutter axes lie 
in planes which are non-parallel to a main bit body lateral 
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axis which main bit body lateral axis is perpendicular to 
the pivot axis or axes of the arms. 

21. The drill bit of claim 19, wherein the cutter axes lie 
in planes which are parallel to a main bit body lateral 
5 axis^ which main bit body lateral axis is perpendicular to 

the pivot axis or axes of the arms. 

22- The drill bit of any of claims 19, 20 or 21, wherein 
the arms are mounted on a common pivot axis, 

23. The drill bit of claim 22, wherein said common pivot 
10 axis is defined by a common pivot pin. 

24. The drill bit of any of claims 19 to 23, wherein each 
arm is mounted on a pivot pin and each arm engages the 
pivot pin at two spaced locations along the length of the 
pin. 

15 

25. The apparatus of any of claims 19 to 24, wherein the 
arms define support faces and with the roller cuttexs in 
the second configuration the support faces engage a part of 
the body, the faces acting as stops and serving to transfer 

20 forces to the body. 

26. The drill bit of any of the preceding claims, wherein 
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the cutters are supported at both ends. 

27. The drill bit of any of the preceding claims, wherein 
the cutters are provided with bearings at both ends. 

28. The drill bit of any of the preceding claims, further 
5 comprising means for actuating the cutters between the 

first and second configurations. 

29. The drill bit of claim 28, wherein said means includes 
a drilling fluid actuated piston arrangement. 

30. The drill bit of claim 29, wherein said drilling fluid 
.10 actuated piston arrangement comprises at least one piston . 

31. The drill bit of claim 30, wherein said at least one 
piston is annular and defines a throughbore to permit fluid 
passage therethrough. 

32. The drill bit of any of claims 28 to 31, wherein said 
15 means includes a cam track and follower arrangement. 

33. The drill bit of claim 32, wherein the cam track is 
configurable to retain the cutters in the first 
configuration . 



wo 02/01037 PCT/GBOl/02858 

22 

34. The drill bit of claim 32 or 33, wherein the cam track 
is configurable to retain the cutters in at least one 
intermediate position between the first and second 
configurations. 

35. The drill bit of any of claims 28 to 34, Wherein said 
means is adapted to selectively positively retract the 
cutters from the second configuration. 



36. The drill bit of any of claims 28 to 3.5, wherein the 
actuating means includes an arrangement such that the means 
is biassed to urge the cutters to assume the first 
configuration . 

37. The drill bit of any of claims 28 to 36, wherein the 
actuating means comprises an axially movable skirt. 

38. The drill bit of claim 37, wherein the skirt defines 
a piston area which, in use, is exposed to internal body 
fluid pressure, such that an increase in such pressure 
tends to extend the skirt, and thus move the cutters 
towards the second configuration. 

39. The drill bit of any of the preceding claims, wherein 
the actuating means comprises means for retaining the 
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cutters in the second configuration. 

40. The drill bit of any of the preceding claims, wherein 
the cutters are configured to permit back reaming when the 
cutters are in the second configuration. 

41. The drill bit of claim 37 or 38, wherein the skirt is 
configured • to positively engage with • the arms to 
mechanically lock the cutters in at least one of the second 
configuration or intermediate configuration. 

42. The drill bit of any of the preceding claims, wherein 
the bit defines a lubricant reservoir for supplying 
lubricant to bearings and other moving parts provided in 
the bit. 

43. The drill bit of any of the preceding claims, wherein 
the body defines jetting nozzles. 

44. The drill bit of claim 43, wherein the nozzles are 
configurable to be selectively opened or closed, depending 
on the configuration of . the cutters. 



45. The drill bit of any of the preceding claims, wherein 
the body defines fluid outlets configurable to be 
selectively opened or closed, depending on the 
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configuration of the cutters, and wherein, in use, the 
blade configuration may be determined from surface by 
monitoring the resulting fluid back pressure. 

46. An expandable drill bit comprising: 

5 a body for mounting on a support string; and 

at least two roller cutters mounted on the body, the 
cutters being movable between a smaller diameter first 
configuration and a larger diameter second configuration. 

47. A drilling method comprising the steps: 

10 providing an expandable drill bit comprising a body 

and at least two roller cutters mounted on the body, the 
cutters initially being in a smaller diameter first 
configuration; 

mounting the drill bit on a drill support and running 
15 the drill bit into a bore of a first diameter; 

moving the cutters to a larger diameter second 
configuration; and 

drilling the bore with the cutters in the second 
configuration and with the bit defining a cutting diameter 
20 greater than said first diameter. 

48. The method of claim 47, wherein the drill bit is run 
into a cased bore. 
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49. The method of claim 47 or 48, further comprising: 
drilling a smaller diameter pilot hole with the 

cutters in the first configuration; and then 

extending the pilot hole to a larger diameter by 
5 drilling with the cutters in the second configuration. 

50. The method of any of claims 47, 48 or 49 further 
comprising cutting rock while the cutters move from the 
first configuration to the second configuration. 

51. A drill bit comprising: 

0 a body for mounting on a support string; and 

at least two roller cutters mounted on the * body 
wherein inner ends of the cutters overlap. 



52. The drill bit of claim 51^ wherein the cutter length 
is at least 50% of the body diameter. 
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